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-t<^.i>£:£;&#®£-ri>±fe en KE«?nftiB3tis 
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;l'W5/'lxa7;l'*;l/v"J;l'St*fe«o ] ^^tr 
swmfrf-m 300—100, 000 ©#y ^-^^fy -> 

[0 0 14] (^) HRS (IN) : 
^0 — [SiR 6 (NR 7 ) 1. 5) — (III) 

- ( S 1 R 6 2 N R 7 D -Rtf/X«- (SiR 
63 (NR') o. 5) - 
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3063 29^ 06-2 40208^, 07-196 

9 8 6§l^»;:|ggjntv^ i 5 4#'J ->^-*fvic-fe 

7?7* x^b^tsji-r § fc*©»!ift*w*(4iipx»i* 



(4) 2002-72504 

6 

* x y *s 5 * h *> ra« tc^ffl t? # * o 

[ooi8] *«w»c*v->T»atefflt , >sci:^T?*s 
#U $^"»f >lt, $£.£ LT±IB— JKS (ID T'g?n5 

100-100, 000, » 
SL<tt300~1 0, 0 0 0©#')v'MX4 : 7if>' 

a (id R^^^ar-feyjaoR 5 ^* 

/o mv*%#V tV-JWZVZ/JLtt* S (ID R 4 ^ 
^if^feSo C©«t^^:^U^7+fva, fflfifOstfy 
JSlBfclR 4 S i C 1 3%ffiffl-rSdfc(cJ;0^Jc#?> 

nso ^y^^ifv^r^-rs^T^/y^xtco 

l^Ttt, 0fl*.t*W&W6 3 - 1 6 3 2 5#4^8*<HSS 
[0 0 19] Sft, ±ffi (a) T'j&^fztfV is 

■It, -fSRn S i X4- n RttTrt/^rJl/S, 
7;l/^z;H v ->^D7;l/+;H, 7'J — ;l/S, 7;l^ 
;l/7 5/ 7 ;l^;l^> 'J ;!/St*£ 9 , X It^uY 1/ 
S?t?fey, fLTnti 1 Xti2T*fei>) T^^txSW 

<fc D S^-T 2>C£tfT*Z2>o c © «k -5 ft sK y 
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ex (t 3, 3, 5-FV;*^;]/ 
i/^n-N^itV. 5*- t -y^-;l^;l/*^>-2->c^- 
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fd^v^f^ i, i, 3, 3-f >7^f;i/ 
^;l/tFnW+^F> i'^yuFP^Vt^ 
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— K ex (4 - t -y+A/i/tws^isjV) 
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2, 5- (m- F;V^-YM;l/^v^) "verity, t- 
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y^W/l/^v- 2 -x^WN^pv^l/^y 
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^^;V-2, 5 -ex Hy^;l/^«y) *v*-U- 
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7U;l/ ; &y*- F. t -^^l/FV^f^U^ 
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1, 2-t7h*yy- (2) -^Z^F-5-X 
;I/*Vl*07>f F\ 1, 2-t7h^yy- (2) - 
vv^F-4 -X;l/*y^n^ F\ 2, 3, 4-F 
U t: Fa4^y77i/ y£ 6-y7^/- 5, 6 -i/ 
\L FD-5-^V-t7^Uy- 1 -x;i/*y»£© 
30 fty-F'J) xXf;K 2, 3, 4, 4* — F U e F 
D^y77x/Vi: 6-^77- 5, 6-y^FP 

- 5 -**v--j-7$u>~ i -xjv^^mtco fty 
~FU) xxf;K ^fo 
[0024] x F P^yy>xXr;V : x F D^y^;l> 
h U— F . ^xbD^y^l/F^lz-h, xFa^V 
^^n7^ F\ 5?— hn^y^l/^D?^ F\ xhp 
^yy*;V7D ^ F\ i?x F D^y>»7p ^ F\ xFu 
^V^VT-tr-r— h> S^x ha^y^;l/7*f- F, — 
FP^y> ? ;l/FU^Pu7 < tf-F, xFo^y^bh 
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%, WL<tilO~500li%T'fc5„ 
[0 0 2 9] a&^#y S^tf >«J^te:fe^T»»J* 
fiEffl-r*»frte'», ^V-tfX Wl/x>\ +->1^V. x 

■9-> ; i'i'D^-by ; xTJt: Fnf7?uy ; 

-r> : n i — n-^-y-V. i 

-^^V, n-^X i — n-*^* 
V. i -^-^7^ V. n i-yt^n-f* 
X i - xTJ >*S©«ft«fbfcilMfc&» : x^rt/-> * □ 
^■y-y ; ^^l/v^a^N^-y-y ; p-p<v^v ; ^7° 
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7;l/^l/x-f;l/ia ; 7*Dt:i/yi''j3-;l/tyyf;l/ 
x~r;Kr -trx—K ^DKUyyij3-;V i t/i?;i' 
x-f;i/7*f-hfoxf i/V^*U3-My7;^ 
10 ;l/x-f;l/7tf - h »f *fifflt * C i: 

■"f^ftg^O. l~5 0ii%, i^^Kao. l 

~4 oii%tasim^n«o 
[0030] zzic mt&xv^vz/Mimitei*. 

^yyyak mmi mmm±m. nwtmwM. ph 

[0031] ±aaaattt#y 9 s5Vymam&. o-^ 

a-K ISa-h, M-n-K xtrvn-K XT 0 
U- 3 - h ft £«£*}o 6 ft fdMflJji^i/ Hi EPJjSiJft if K £ 

0 — 2 0 0°C. L<tt6 0~ 1 2 0°C©SJ8-C\ * 
7hyu-HCt«iftfc:ttl 0-1 8 0&H, 
50 <«3 0~9 0f3>H. ?V—>*—7>lc£Z>ifr&tel± 
1-3 0^ B$L<ii5~l 5»lffl, ^'J^-* 

oiwtt, wittf, mr<s&mm<Dt&&itciiio. 5-4 ^ 

[0 0 3 2] *«WfcfetTt4x ±ffitt*£>2rtSt?J&* 

40 'j->7f>iii:snm x^cne.A^-yftis 
jo ©/^->{fc^nfc^7ti4'-Ky>'v->fy^M^«bT 
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jtaffiSW>M» • *Dfi«?fc^fc#a«!l#ffi*±tf * d fc 
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^f^TVt-^At Fn+-> K (TM1 AH) , 3'J 

<t <o ~>y -b^? s ^ fxicmt-ztirz'&mmmtmt 
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[0038] a*sw)/<^->ffc*nfc«jttt#y'>9 
^©MJasig^ lt, /^-vfk^nfc^T'cft^y ~> 

y©s i -Nis&tfiaiu MSMSfCctD s i -oh 
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jo [0039] «tit#y i/^-f >aii©«MEia<owfti 
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* NOTICES 



JPO and NCIP^ 
damages cause* 



responsible for any 
use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The baking approach of the photosensitive polysilazane paint film characterized by 
establishing the process which exposes and processes [ humidification ] a photosensitive polysilazane 
paint film as pretreatment of this baking in the approach of calcinating a photosensitive polysilazane 
paint film. 

[Claim 2] The baking approach of the photosensitive polysilazane paint film according to claim 1 
characterized by patternizing said photosensitive polysilazane paint film. 

[Claim 3] The baking approach of the photosensitive polysilazane paint film according to claim 1 
characterized by heating the photosensitive polysilazane paint film at the time of humidification 
processing. 



[Translation done.] 



CLAIMS 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/27/2006 



JP,2002-072504,A [DETAILED DESCRIPTION] 



Page 1 of 1 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of calcinating the photosensitive 
polysilazane paint film formed from the photosensitive polysilazane constituent, and the baking 
approach of the photosensitive polysilazane paint film which can form easily the oxide coat which has 
the outstanding property which was suitable for use of an interlayer insulation film etc. at the detail 
further. 
[0002] 

[Description of the Prior Art] The things for which the photoresist of a positive type or a negative mold 
is used for micro processing or patterning including various fields of a semiconductor device or a liquid 
crystal display, such as manufacture, are common knowledge. Conventionally, as such a photoresist, 
various things, such as negatives resist, such as a positive of the positive type photosensitivity 
constituent which consists of novolak resin and a quinone diazide sensitization agent, and a chemistry 
magnification mold or a negative-mold photosensitivity constituent, a polyvinyl cinnamate system, a 
bis-azide-rubber system, or a photopolymerization system photosensitivity constituent, are known. 
According to the purpose of use, various properties are required of such a photoresist, for example, 
properties, such as high sensitivity, high resolution, and etching-proof nature, are required of it in 
processing of a semiconductor device. 

[0003] On the other hand, in manufacture of a semiconductor device, a liquid crystal display, a printed 
circuit board, etc., patterning processing of various elements is carried out including the interlayer 
insulation film. Such an element may be put to elevated temperatures exceeding 400 degrees C, such as 
a wiring vacuum evaporationo process by CVD, in production processes, such as a semiconductor 
device. With an organic material, it cannot fully respond to the ingredient put to such an elevated 
temperature from a heat-resistant point, therefore it is expected use of an inorganic material as 
ingredients, such as an interlayer insulation film. As this inorganic material, since it excels in abrasion 
resistance besides thermal resistance, corrosion resistance, insulation, transparency, etc., the silica 
system ceramic film is used as a useful patternizing coat in the semiconductor device, the liquid crystal 
display, the printed circuit board, etc. 

[0004] As for such patternized silica system ceramic film, it is common to be conventionally formed by 
etching the ceramic film, using the patternized photoresist as an etching mask. On the other hand, after 
applying the coating liquid containing polysilazane, forming a paint film on a substrate, irradiating 
ultraviolet rays in the shape of a pattern under an oxidizing atmosphere at this paint film and making 
JP,5-88373,A harden an ultraviolet-rays exposure part for example, the approach of forming a ceramic 
film pattern is indicated by by converting into the ceramic film the polysilazane film which removed the 
ultraviolet-rays unexposed part and was patternized after that. It can be concluded that it is the 
photoresist of a negative mold since an optical exposure part hardens this approach and it remains after 
development. 
[0005] 
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[Problem(s) to be Solved by the Invention] By the way, detailed-izing of processing of a semiconductor 
device etc. is being enhanced, for this reason, it is a positive type with resolution high as a type of a 
resist, and a high ingredient of etching-proof nature, such as oxygen-proof plasma nature, is desired. 
Moreover, when using it, making the coat which carried out patterning remain as an interlayer insulation 
film, an ingredient excellent in properties, such as high thermal resistance demanded as an interlayer 
insulation film besides the requirements accompanying the above-mentioned detailed-izing, a low 
dielectric constant, and transparency, is desired, this invention persons set to Japanese Patent 
Application No. No. 283106 [ 1 1 to ] in order to respond to this request. The process which applies this 
and forms a photosensitive polysilazane paint film using the photosensitive polysilazane constituent 
which functions as a positive type containing polysilazane and a photo-oxide generating agent, Grow 
into said paint film including the process which irradiates light in the shape of a pattern, and the process 
which carries out dissolution removal of the part by which said paint film was irradiated. The formation 
approach of the patternized insulator layer which changes including the process made to convert into a 
silica system ceramic coat was proposed by leaving or calcinating the formation approach of the 
patternized photosensitive polysilazane paint film, and the patternized photosensitive polysilazane paint 
film concerned in a perimeter ambient atmosphere. Moreover, this invention persons also proposed the 
photosensitive polysilazane constituent with which preservation stability has been improved and which 
functions as a positive type by using denaturation poly sill sesquiAZAN as polysilazane in Japanese 
Patent Application No. No. 108023 [ 12 to ]. In the formation approach of the patternized photosensitive 
polysilazane paint film using these photosensitivity polysilazane constituent, by exposing the paint film 
formed from the photosensitive polysilazane constituent, an acid generates into the exposure part of the 
paint film concerned, and Si-N association of polysilazane **** with this generated acid. Subsequently, 
silanol (Si-OH) association is formed by reacting with the moisture in an ambient atmosphere, i.e., 
humidification, and decomposition of polysilazane takes place. The patternized photosensitive 
polysilazane paint film is formed by developing this film in an alkali water solution. 
[0006] However, in case the patternized photosensitive polysilazane paint film which was formed using 
the above-mentioned photosensitive polysilazane constituent is made to convert into the silica system 
ceramic film by baking, in simple heating, oxidation of polysilazane does not fully progress but it 
becomes the silica system ceramic film with which Si-N association of polysilazane remained mostly 
into the coat. When Si-N association remains mostly into the film, it is difficult to form the film which 
has a dielectric constant low enough which is required as an interlayer insulation film. Moreover, when 
Si-N association remains mostly in this silica system ceramic film, it is easy to generate moisture 
absorption after that, and there is a problem of becoming the film which has unstable physical 
properties. Therefore, in case the patternized photosensitive polysilazane paint film which was formed 
from the photosensitive polysilazane constituent is calcinated and the polysilazane in this film is 
converted into the silica system ceramics, inversion is requested from easy and the baking approach of a 
photosensitive polysilazane paint film that the silica system ceramic film which can fully carry out, is 
excellent in properties, such as a dielectric constant, by this, and does not have the residual of Si-N 
association into the film can be obtained. Moreover, this can say the same thing, also when a 
photosensitive polysilazane paint film is not restricted to what is beforehand patternized by exposure 
and development, but calcinates the photosensitive polysilazane paint film patternized by means, such as 
printing, or the photosensitive polysilazane paint film which is not patternized at all and forms a silica 
system ceramic insulator layer useful as an interlayer insulation film etc. 

[0007] Therefore, the purpose of this invention is to offer the baking approach of a photosensitive 
polysilazane paint film of not having the above-mentioned problem. That is, the purpose of this 
invention is offering the baking approach of the photosensitive polysilazane paint film which oxidation 
of polysilazane fully advances also with simple heating, and Si-N association does not exist in the film, 
or can form the silica system ceramic film which hardly exists. Moreover, other purposes of this 
invention are low dielectric constants, and are offering the baking approach of the photosensitive 
polysilazane paint film which can form the silica system ceramic film useful as an interlayer insulation 
film of having excelled in thermal resistance, abrasion resistance, corrosion resistance, insulation, and 
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transparency further. 
[0008] 

[Means for Solving the Problem] If this invention person exposes the paint film concerned and 
humidification processing is performed before baking in case he calcinates the paint film of the 
photosensitive polysilazane constituent which functions as a positive type like [ as a result of inquiring 
wholeheartedly ] the photosensitive polysilazane constituent containing polysilazane and a photo-oxide 
generating agent, he used to find out that the above-mentioned purpose can be attained and used to make 
this invention. 

[0009] That is, this invention is the baking approach of the photosensitive polysilazane paint film which 
consists of the following configurations. 

[1] The baking approach of the photosensitive polysilazane paint film characterized by establishing the 
process which exposes and processes [ humidification ] a photosensitive polysilazane paint film as 
pretreatment of this baking in the approach of calcinating a photosensitive polysilazane paint film. 
[2] The baking approach of the photosensitive polysilazane paint film indicated by the above [1] 
characterized by patternizing said photosensitive polysilazane paint film. 
[3] The baking approach of the photosensitive polysilazane paint film indicated by the above [1] 
characterized by heating the photosensitive polysilazane paint film at the time of humidification 
processing. 

[0010] Hereafter, this invention is further explained to a detail. The photosensitive polysilazane 
constituent used in order to form the photosensitive polysilazane paint film used in the baking approach 
of this invention is a photosensitive polysilazane constituent which functions as a positive type like the 
photosensitive polysilazane constituent containing polysilazane and a photo-oxide generating agent. 
Below, the photosensitive polysilazane constituent containing polysilazane and a photo-oxide generating 
agent is concretely explained as a photosensitive polysilazane constituent. 
[001 1] First, as polysilazane and polysilazane used in the photosensitive polysilazane constituent 
containing a photo-oxide generating agent, the following can be mentioned, for example, 
(b) General formula (I) 
[Formula 1] 

— ^— Si N— 3_ (,) 

(-- the inside of a formula, and Rl, R2 and R3 - each - the radical whose part linking directly to silicon 
or nitrogen is carbon, an alkyl silyl radical, an alkylamino radical, or an alkoxy group is independently 
expressed except a hydrogen atom, an alkyl group, an alkenyl radical, a cycloalkyl radical, aryl groups, 
and these radicals.) - the polysilazane of the number average molecular weight 100-50,000 containing 
the frame expressed, or its denaturation object. 
[0012] (b) General formula (II):-(SiR4 (NR5) 1.5) n- (II) 

(-- the inside of a formula, and R4 and R5 - each - expressing independently the radical whose part 
linking directly to silicon or nitrogen is carbon, an alkyl silyl radical, an alkylamino radical, or an alkoxy 
group except a hydrogen atom, an alkyl group, an alkenyl radical, a cycloalkyl radical, aryl groups, and 
these radicals, n is the integer of arbitration.) - poly sill sesquiAZAN of the number average molecular 
weight 100-100,000 containing the frame expressed, and its denaturation object. 
[0013] (c) being main - repeating - as a unit -(RSiN3)-, -(RSiN20)-, -(RSiN02)-, and -(RSi03)- R is 
an alkyl group, an alkenyl radical, a cycloalkyl radical, an aryl group, an alkylamino radical, or an alkyl 
silyl radical among [type. ] Polyorgano SHIROKI Southern of the ****** number average molecular 
weight 300-100,000. 

[0014] (d) General formula (III) : -[SiR6 (NR7)1.5]- (III) 

other configuration units which consider as a basic configuration unit and are further expressed with 
general formula:-[SiR62NR7]- and/or -[SiR63 (NR7) 0.5]- said basic configuration unit - receiving - 
0.1 - 100-mol % - denaturation poly sill sesquiAZAN of the number average molecular weight 100- 
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100,000 which carries out the joint right. (R6 expresses the alkyl group, the permutation, or the non- 
permuted phenyl group of carbon numbers 1-3 independently respectively among the above-mentioned 
formula, and R7 expresses the alkyl group, the permutation, or the non-permuted phenyl group of 
hydrogen and carbon numbers 1-3 independently respectively.) 

[0015] In the photosensitive polysilazane constituent used in the baking approach of this invention, 
polysilazane may be two or more sorts of polysilazane, and may be the copolymer of polysilazane and 
other polymers, or the mixture of polysilazane and other compounds. There is a thing which has the 
shape of a chain, annular, or the structure of cross linkage, or a thing which has the structure of these 
plurality in intramolecular at coincidence, and even if these are independent, they can also use mixture 
for polysilazane. About these polysilazane, from the degree of hardness of the film obtained, or the point 
of compactness, perhydro polysilazane is desirable and ORGANO polysilazane is desirable from a 
flexible point. Selection of these polysilazane can be suitably performed according to an application, if it 
is this contractor. 

[0016] The polysilazane described above is well-known, or can be manufactured according to a well- 
known approach. Specifically about manufacture of polysilazane, JP,63-16325,B, JP,61-89230,A, 62- 
156135 official report, D.Seyferth et al., Communication of Am.Cer.Soc, C-13, January (1983), and 
Polym.Prepr., Am.Chem.Soc, Div.Polym.Chem., 25, 10 (1984), etc. can be referred to, for example. 
Moreover, the polysilazane which has the structure of cross linkage in intramolecular may be a PORIME 
taro silazane which contains a metal atom in structure further as may be reported by JP,49-69717,A, 
D.Seyferth et al., Communication of Am.Cer.Soc, C-132, and July (1984). 

[0017] In addition, a repeat unit which is reported to JP,62- 195024, A is [(SiH2) n(NH)m] and [(SiH2) 
rO] (among these formulas), n, m, and r ~ respectively - 1, 2, or 3 - it is ~ the Pori Shiroki Southern to 
which it is expressed - The PORIBORO silazane excellent in the thermal resistance which a boron 
compound is made to react to polysilazane which is reported to JP,2-84437,A, and is manufactured, 
JP,63-81 122,A, 63-191832, the PORIME taro silazane that polysilazane and a metal alkoxide which are 
reported to JP,2-77427,A are made to react, and is manufactured, JP, 1-1 38 108, A, 1-138107, 1-203429, 
Make molecular weight which is reported to 1-203430, 4-63833, and a 3-320167 official report increase, 
or (Front 4 persons of the above-mentioned official report), The inorganic (back 2 persons) silazane high 
polymer and reforming polysilazane which raised hydrolysis-proof nature, JP,2-175726,A, 5-86200, 5- 
331293, Copolymerization polysilazane advantageous to thick-film-izing which introduced the organic 
component into polysilazane which is reported to the 3-31326 official report, JP,5-238827,A, 6-122852, 
6-299188, The construction to metals which added or added the catalyst compound for promoting 
ceramics-ization to polysilazane which is reported to 6-306329, 6-240208, and a 7-196986 official 
report, such as plastics and aluminum, is possible. The low-temperature ceramics-ized polysilazane 
ceramics-ized more at low temperature can be used similarly. 

[0018] the number average molecular weight 100-100,000 in which the polysilazane which can be 
suitably used in this invention contains the frame mainly expressed with the above-mentioned general 
formula (II) ~ they are poly sill sesquiAZAN of 300-10,000, and its derivative preferably. More suitable 
poly sill sesquiAZAN is a polyphenyl silazane whose R4 is a phenyl group and whose R5 is hydrogen 
among a formula (II) among the poly methyl silazane whose R4 is a methyl group and whose R5 is 
hydrogen, or a formula (II). Such polysilazane is easily obtained by using R4SiC13 for a start raw 
material in the ammonolysis at the time of compounding usual polysilazane. Please refer to JP,63- 
16325,B about the ammonolysis at the time of compounding polysilazane, for example. 
[0019] Moreover, it is polysilazane which can also use suitably the polyorgano SHIROKI Southern 
described above (Ha) in this invention. This polyorgano SHIROKI Southern can manufacture the 
organic halo silane shown by general formula RnSiX4-n [R is an alkyl group, an alkenyl radical, a 
cycloalkyl radical, an aryl group, an alkylamino radical, or an alkyl silyl radical among a formula, and X 
is a halogen atom, and n is 1 or 2] by making it react with ammonia and water. Since such polyorgano 
SHIROKI Southern can obtain the baking film in which a low dielectric constant is shown even when it 
processes at an elevated temperature, it is useful especially as a precursor of an interlayer insulation 
film. Moreover, in the case of polyorgano SHIROKI Southern, by changing the oxygen content 
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contained in a principal chain, the specific inductive capacity of the baking film can be controlled and 
there is also an advantage that desired specific inductive capacity can be obtained easily. Please refer to 
a Japanese-Patent- Application-No. No. 528633 [ ten to ] specification (WO 98/029475) about the detail 
of such polyorgano SHIROKI Southern and its manufacture approach. 

[0020] Moreover, in this invention, denaturation poly sill sesquiAZAN indicated by the above- 
mentioned (d) can also be preferably used as polysilazane. This denaturation poly sill sesquiAZAN can 
be easily obtained in the ammonolysis at the time of compounding usual polysilazane by using back 2 
persons by the mole fraction corresponding to the content ratio of a configuration unit besides the above, 
using R6SiC13, R62SiC12, and/or R63SiCl as a start raw material. 

[0021] A photo-oxide generating agent is contained in the photosensitive polysilazane constituent 
preferably used in this invention. As an example of this photo-oxide generating agent, a peroxide, a 
naphthoquinonediazide sulfonate, nitrobenzyl ester, etc. are specifically mentioned. Moreover, benzoin 
tosylate is also useful. These photo-oxide generating agents can also be combined and used if needed. 
Hereafter, although the example of a peroxide, a naphthoquinonediazide sulfonate, and nitrobenzyl ester 
is shown, this is mere instantiation and a peroxide, a naphthoquinonediazide sulfonate, and nitrobenzyl 
ester are not limited to these. 

[0022] The photo-oxide generating agent of a peroxide system : 3, 3', 4, a 4'-tetrapod (t-butyl pel OKIJI 
carbonyl) benzophenone, t-butylperoxy benzoate, methyl-ethyl-ketone peroxide, Cyclohexanone 
peroxide, methylcyclohexanone peroxide, Methyl acetoacetate peroxide, acetylacetone peroxide, The 1 
and 1 -screws (t-hexyl peroxy) 3 and 3, a 5-trimethyl cyclohexane, The 1 and 1 -screw (t-hexyl peroxy) 
cyclohexane, 1, and 1 -screws (t-butylperoxy) 3 and 3, a 5-trimethyl cyclohexane, G t-butylperoxy-2- 
methylcyclohexane, 1, and 1 -screw (t-butylperoxy) cyclohexane, 1 and 1 -screw (t-butylperoxy) cyclo 
dodecane, 2, and 2-screw (t-butylperoxy) butane, n-butyl 4 and 4-screw (t-butylperoxy) valerate, 2 and 
2-screw (4 and 4-G t-butylperoxy cyclohexyl) propane, P-menthonaphtene hydroperoxide, a 
diisopropylbenzene hydroperoxide, 1, 1,3, and 3-tetramethylbutyl hydroperoxide, cumene 
hydroperoxide, t-hexyl hydroperoxide, tert butylhydroperoxide, alpha and alpha'-screw (t-butylperoxy) 
diisopropylbenzene, Dicumyl peroxide, 2, the 5-dimethyl -2, 5-screw (t-butylperoxy) hexane, t-butyl 
cumyl peroxide, G t-butyl peroxide, 2, the 5-dimethyl -2, 5-screw (t-butylperoxy) hexyne -3, isobutyryl 
peroxide, 3, 5, and 5-trimethylhexanoylperoxide, octanoyl peroxide, Lauroyl peroxide, stearoyl 
peroxide, succinic-acid peroxide, m-toluoyl benzoyl peroxide, benzoyl peroxide, G n-propyl peroxi 
dicarbonate, diisopropyl peroxi dicarbonate, Screw (4-t-butyl cyclohexyl) peroxi dicarbonate, G 2- 
ethoxyethyl peroxi dicarbonate, G 2-ethylhexyl peroxi dicarbonate, G 3-methoxy butylperoxy 
dicarbonate, JI (3-methyl-3-methoxy butyl) peroxi dicarbonate, alpha and alpha'-screw (neo decanoyl 
peroxy) diisopropylbenzene, Cumyl peroxy neo decanoate, 1, 1 and 3, 3-tetramethylbutylperoxy neo 
decanoate, 1 -cyclohexyl- 1-methylethyl peroxy neo decanoate, t-hexyl peroxy neo decanoate, t- 
butylperoxy neo decanoate, t-hexyl peroxy pivalate, t-butylperoxy pivalate, 1,1,3,3- 
tetramethylbutylperoxy-2-ethylhexanoate, 2, the 5-dimethyl -2, 5-screw (2-ethyl hexa noil peroxy) 
hexane, 1 -cyclohexyl- 1-methylethyl peroxy-2-ethylhexanoate, t-hexyl peroxy 2-ethylhexanoate, t- 
butylperoxy 2-ethylhexanoate, t-butylperoxy iso butyrate, t-hexyl peroxy isopropyl 
MONOKABONETO, t-butylperoxy maleic acid, t-butylperoxy 3,5, and 5-trimethyl hexanoate, t- 
butylperoxy laurate, 2, the 5-dimethyl -2, 5-(m-toluoyl peroxy) hexane, t-butylperoxy isopropyl mono- 
carbonate, t-butylperoxy 2-ethylhexyl mono-carbonate, t-hexyl peroxy benzoate, 2, the 5-dimethyl -2, 5- 
screw (benzoyl peroxy) hexane, t-butylperoxy acetate, t-butylperoxy-m-toluoyl benzoate, Screw (t- 
butylperoxy) isophthalate, t-butylperoxy allyl compound mono-carbonate, t-butyl trimethylsilyl 
peroxide, 1, 3-JI (t-butylperoxy carbonyl) benzene, etc. 

[0023] Naphthoquinonediazide sulfonate : l,2-naphthoquinone-(2)-diazido-5-sulfonic-acid chloride, 1,2- 
naphthoquinone-(2)-diazido-4-sulfonic-acid chloride, 2, 3, 4-trihydroxy benzophenone and 6-diazo - 5, 
ester with a 6-dihydro-5-oxo-naphthalene-l -sulfonic acid (monochrome - Tori), A 2, 3, 4, and 4'- 
trihydroxy benzophenone and 6-diazo - 5, ester with a 6-dihydro-5-oxo-naphthalene-l -sulfonic acid 
(monochrome - Tori), etc. 

[0024] Nitrobenzyl ester: Nitrobenzyl tosylate, dinitro benzyl tosylate, nitrobenzyl chloride, dinitro 
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benzyl chloride, nitrobenzyl bromide, dinitro benzyl bromide, nitrobenzyl acetate, dinitro benzyl acetate, 
nitrobenzyl TORIKURORO acetate, nitrobenzyl trifluoroacetate, etc. 

[0025] Although the content in the inside of the photosensitive polysilazane constituent of these photo- 
oxide generating agents is made into a proper amount according to the class of photo-oxide generating 
agent, and the application of a photosensitive constituent, generally it is 1 - 20 % of the weight more 
preferably 0.1 to 20% of the weight 0.05 to 50% of the weight to polysilazane weight. 
[0026] In the photosensitive polysilazane constituent containing the polysilazane used by this invention, 
and a photo-oxide generating agent, sensitizing dye may contain if needed. It becomes possible to 
expose depending on the combination of a photo-oxide generating agent and sensitizing dye according 
to the cheaper light source of a high pressure mercury vapor lamp (360-430nm) etc. As sensitizing dye, 
colors, such as a coumarin, keto coumarins and those derivatives, pyrylium salt and thio pyrylium salt, 
and cyanine dye, a carbocyanine color, are mentioned. Generally these sensitizing dye is preferably used 
at 1 - 20 % of the weight 0.05 to 50% of the weight to polysilazane weight. 

[0027] However, when sensitizing dye is used, the obtained coat may color. In the case of the interlayer 
insulation film mainly applied to a display device, it may be required for the coat after baking to be 
transparent to the light. Usually, at the time of paint film baking, sensitizing dye is disassembled by the 
photo-oxide generating agent contained in a constituent, and the rarefaction of the coat is carried out. 
However, although sensitizing dye can be disassembled into a constituent at the time of paint film 
baking since a much more transparent coat is obtained, to the photoreaction, the oxidation catalyst which 
does not involve may be added separately. As an example of such an oxidation catalyst, metaled organic 
compounds, particles, etc., such as propionic-acid palladium, acetic-acid palladium, acetylacetonato 
platinum, ethyl acetonato platinum, a palladium particle, and a platinum particle, are mentioned. When 
adding an oxidation catalyst, generally it is preferably used in 0.1 - 5% of the weight of an amount 0.05 
to 10% of the weight to polysilazane weight. Moreover, although disassembly of unnecessary coloring 
matter and decolorization are made by addition of such an oxidation catalyst, promotion of ceramics- 
izing of polysilazane may be achieved further. 

[0028] Moreover, to a photosensitive polysilazane constituent, by adding a pigment, it excels in thermal 
resistance, insulation, and a degree of hardness, and the good color filter and black matrix of pattern 
precision can be acquired. As an example of the pigment which can be added to a polysilazane 
constituent, graphite, carbon black, black titanium oxide, ferrous oxide, copper chromium system black, 
**** manganese system black, cobalt iron chromium system black, etc. are mentioned. Generally a 
pigment addition is 10 - 500 % of the weight preferably 0.05 to 1000% of the weight to polysilazane 
weight. 

[0029] In using a solvent in a photosensitive polysilazane constituent Benzene, toluene, a xylene, 
ethylbenzene, diethylbenzene, Aromatic compound; cyclohexane; cyclohexene; decahydronaphthalene; 
dipentenes, such as trimethyl benzene and triethyl benzene; N pentane, i-pentane, n-hexane, i-hexane, n- 
heptane, i-heptane, N-octane, i-octane, n-nonane, i-nonane, n-Deccan, saturated hydrocarbon compound 
[, such as i-Deccan, ]; - ethylcyclohexane; - methylcyclohexane; - p-menthonaphtene; ~ dipropyl 
ether - ether [, such as dibutyl ether, ]; - ketones [, such as methyl isobutyl ketone (MIBK) ]; - butyl 
acetate - Ester, such as cyclohexyl acetate, butyl stearate, and ethyl lactate; Ethylene glycol 
monomethyl ether, Ethylene glycol monoalkyl ether, such as ethylene glycol monoethyl ether; Ethylene 
glycol monomethyl ether acetate, Ethylene glycol monoalkyl ether acetate, such as ethylene glycol 
monoethyl ether acetate; Propylene glycol monomethyl ether, Propylene glycol monoalkyl ether, such as 
the propylene glycol monoethyl ether; Propylene-glycol-monomethyl-ether acetate, It is desirable to use 
ethylene glycol monoalkyl ether acetate, such as propylene glycol monoethyl ether acetate. When using 
these solvents, in order to adjust the solubility of polysilazane, and the vapor rate of a solvent, two or 
more kinds of solvents may be mixed. As for the amount of the solvent used, polysilazane concentration 
is used 0. 1 to 50% of the weight among a constituent in the amount which becomes 0. 1 - 40 % of the 
weight more preferably. 

[0030] Furthermore, fillers, such as non-oxide system inorganic substances, such as oxide system 
inorganic substances, such as a silica, silicon carbide, and silicon nitride, and a metal powder, a leveling 
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agent, a defoaming agent, an antistatic agent, an ultraviolet ray absorbent, PH regulator, a dispersant and 
a surface treatment agent, a plasticizer, a dryer, an antisagging agent, etc. may be added to a 
photosensitive polysilazane constituent if needed. 

[0031] The above-mentioned photosensitive polysilazane constituent is applied on the substrate of 
arbitration, such as a silicon substrate and a glass substrate, by the applying method or printing known 
conventionally [, such as a roll coat, an immersion coat, a bar coat a spin coat, and a spray coat, ], and a 
paint film is formed. When 40-200 degrees C is 60-120 degrees C in temperature preferably in order for 
a paint film to dry this paint film if needed and to decrease the amount of subsequent degasifying, and 
are based on a hot plate and being preferably based for 30 - 90 seconds, and on clean oven for 10 - 180 
seconds, it is preferably prebaked for 5 - 15 minutes for 1 - 30 minutes (heat-treatment). If the paint film 
is required, it can also be made into desired thickness by applying repeatedly. As for desired thickness, 
in the case of an interlayer insulation film, in the case of 0.5-4 micrometers, a color filter, or a black 
matrix, 0.3-3 etc. micrometers etc. becomes with a standard. 

[0032] In this invention, if the photosensitive polysilazane paint film formed by the approach of the 
above-mentioned arbitration was required, after it will be used as the photosensitive polysilazane paint 
film by which pattern exposure was carried out and which was developed back and patternized, it is 
calcinated as it is, without passing through a these pattern chemically-modified degree, and is converted 
into the silica system ceramic film. As a head end process at the time of calcinating the photosensitive 
polysilazane paint film which is not patternized or it was patternized, although this invention is 
characterized by exposing a photosensitive polysilazane paint film and establishing the process which 
carries out humidification processing Pattern exposure of the photosensitive polysilazane paint film 
formed from the photosensitive polysilazane constituent which contains the above-mentioned 
polysilazane and a photo-oxide generating agent in below is carried out. The photosensitive polysilazane 
paint film developed and patternized is formed, and the baking approach of the photosensitive 
polysilazane paint film of this invention is explained concretely, using the approach of calcinating this 
patternized photosensitive polysilazane paint film, and converting into the silica system ceramic film as 
an example. 

[0033] First, although it is patternizing of a photosensitive polysilazane paint film, exposure will be 
performed using a photo mask, if required. As the exposure light source used for exposure, the thing of 
arbitration, such as the high pressure mercury vapor lamp and low pressure mercury lamp which are 
conventionally used by exposure of a photoresist, a metal halide lamp, a xenon lamp, an excimer laser, 
an X-ray, and an electron ray, is used according to the presentation of a photosensitive polysilazane 
constituent, and a sensitization property. Although the amount of exposure luminous energies is based 
also on the light source or thickness, it is usually two or more 0.1 mJ/cm desirably two or more 0.05 
mJ/cm. Although there is especially no upper limit, when many exposures are set up too much, it is not 
practical from the relation of the processing time, and two or less 10000 mJ/cm is usually desirable. 
Generally, exposure may adopt the ambient atmosphere which carried out enrichment of the oxygen 
content a perimeter ambient atmosphere (inside of atmospheric air) or nitrogen-gas-atmosphere mind, 
then in order to promote decomposition of polysilazane, although it is good. 

[0034] By exposure of the photosensitive polysilazane paint film containing this photo-oxide generating 
agent, an acid is generated in a paint film and, thereby, Si-N association of polysilazane ****. 
Subsequently, by reacting with the moisture in an ambient atmosphere, silanol (Si-OH) association 
generates and polysilazane decomposes. If supply of moisture is continuously performed in a 
photosensitive polysilazane paint film at this time, the acid once contributed to **** of Si-N association 
of polysilazane will work as a **** catalyst repeatedly. Although this Si-OH association takes place 
during exposure, promotion of Si-OH-izing of polysilazane can be aimed at by contacting [ into the gas 
which contains moisture further ] the exposed paint film after exposure namely, carrying out 
humidification processing. When using the gas which contains moisture for this humidification 
processing, a SiOH-ized rate becomes quicker as gaseous humidity is high. Humidity of the gas used for 
humidification processing is usually desirably carried out to more than 50%RH more than 40%RH with 
relative humidity. Moreover, although there is especially no upper limit in the humidity of the gas used 
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for humidification processing, it is practical to use the gas which a possibility that dew condensation 
may occur is shown in a paint film front face when it becomes not much high, and has the relative 
humidity below 90%RH from this viewpoint. [0035] What is necessary is just to make it a moisture 
content gas touch a substrate in the humidification processing with the gas of this polysilazane. 
Therefore, the substrate exposed in the humidification processor is placed, may make it introduce a 
moisture content gas into a humidification processor continuously, and The moisture content gas is 
beforehand introduced in the humidification processor, the substrate exposed in this equipment is 
placed, and it considers as the condition that gas conditioning of the inside of a processor was carried 
out, and as a photosensitive polysilazane paint film contacts a gas, you may make it supply moisture to a 
paint film. At this time, it is desirable that it is made to heat by putting the substrate in a processor for 
example, on a heating plate. After holding the condition of the predetermined time above so that 
superfluous moisture cannot touch a substrate, a substrate is taken out and a substrate is returned to a 
room temperature. It is more desirable for whenever [ stoving temperature / of a substrate ] to be higher 
temperature, since dew condensation cannot take place the more easily the more it kicks and that 
whenever [ stoving temperature / of a substrate ] is high can set the inside of equipment as a higher 
absolute water vapor content. Although whenever [ stoving temperature ] is desirably made into 30 
degrees C or more beyond a room temperature, since a steam partial pressure cannot be raised unless it 
is heating and the humidifier of a pressurization mold, in the temperature of 100 degrees C or more, 
cautions are required. Moreover, SiOH generated by humidification as it is not much high temperature 
turns SiOSi, and a possibility of becoming insoluble is in an alkali water solution. Therefore, practical 
upper limit temperature is about 100 degrees C. In addition, although humidification processing takes 
time amount, you may humidify by leaving the substrate in the clean room. 
[0036] A photosensitive polysilazane paint film is developed with an alkali developer after the 
decomposition promotion process of polysilazane using the well-known development approach, such as 
paddle development, DIP development, and shower development. By this, the exposure part of a 
photosensitive polysilazane paint film is removed, an unexposed part remains on a substrate, and a 
pattern is formed. Since the polysilazane film of the unexposed section is hardly swollen in an alkali 
developer, the pattern of the polysilazane by which decomposition removal is carried out with the 
pattern of exposure light is nearly completely in agreement, and a good pattern precision is acquired. 
[0037] As an alkali developer, water solutions, such as tetramethylammonium hydroxide (TM1AH), a 
choline, a specific silicate, a sodium hydroxide, and a potassium hydroxide, are mentioned, for example. 
When the polysilazane film is used as a back interlayer insulation film converted into the silica system 
ceramics by baking, it is desirable to use the water solution of the alkali which does not contain a metal 
ion in a developer. Although the time amount which development takes is based also on thickness or a 
solvent, generally it is 0.5 - 3 minutes preferably for 0.1 to 5 minutes. Moreover, generally 20-50 
degrees C of development temperature are 20-30 degrees C preferably. 

[0038] The photosensitive polysilazane paint film by which it was patternized after development is 
converted into a silica system ceramic coat by calcinating after a pure-water rinse. In this invention, the 
exposure and humidification processing of a photosensitive polysilazane paint film which were 
patternized are performed as a head end process of baking. Since the photosensitive polysilazane 
constituent containing polysilazane and a photo-oxide generating agent is a positive type, the photo- 
oxide generating agent of an amount remains in the photosensitive polysilazane paint film which 
remains as a pattern at the beginning. Therefore, if exposure and humidification processing of a 
photosensitive polysilazane paint film are performed as a head end process of baking, like the case of 
patternizing of the photosensitive polysilazane paint film explained previously, an acid will generate in a 
paint film by exposure, Si-N association of polysilazane will **** by the catalysis of this acid, and Si- 
OH-ization will be promoted by humidification processing. Thus, the polysilazane film which turned 
SiOH is converted into the silica system ceramic film which hardly exists, or it turns SiOSi easily by 
baking and SiNH association does not exist in the film after baking. 

[0039] What is necessary is just to perform exposure as a head end process of the baking process of a 
photosensitive polysilazane paint film like exposure of a photosensitive polysilazane paint film. Namely, 
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what is necessary is just to use the thing of arbitration, such as a high pressure mercury vapor lamp, a 
low pressure mercury lamp, a metal halide lamp, a xenon lamp, an excimer laser, an X-ray, and an 
electron ray, with the sensitization property of a photosensitive polysilazane constituent as the exposure 
light source. In the exposure as a head end process of this baking, although it is desirable that it is whole 
surface one-shot exposure as for exposure, only the part in which the pattern is formed if needed may be 
considered as exposure of some substrates, and further many exposure. Moreover, although exposure 
reinforcement is based also on the sensibility of the light source to be used, thickness, and a 
photosensitive constituent, it is usually two or more 0.1 mJ/cm desirably two or more 0.05 mJ/cm. 
Although there is especially no upper limit, if many exposures are set up too much, it is not practical 
from the relation of the exposure time, therefore two or less 10000 mJ/cm is usually enough. Like the 
exposure in the case of patternizing, although it is good, exposure may adopt the ambient atmosphere 
which carried out enrichment of the oxygen content, a perimeter ambient atmosphere (inside of 
atmospheric air) or nitrogen-gas-atmosphere mind, then in order to promote decomposition of 
polysilazane. 

[0040] Moreover, humidification processing should just also contact the exposed photosensitive 
polysilazane paint film into the gas containing moisture like the humidification processing after pattern 
exposure of a photosensitive polysilazane paint film. The humidification processing as a head end 
process of baking of the photosensitive polysilazane paint film of this invention also includes the 
humidification processing at the time of this exposure, when humidification processing is performed to 
coincidence by the moisture in an ambient atmosphere in the case of exposure of a photosensitive 
polysilazane paint film. However, it is desirable to adopt after exposure the approach of carrying out 
humidification processing of the paint film with the gas of the high humidity which increased the 
moisture content further from a viewpoint of shortening of the processing time. Moreover, if 
humidification processing is performed where the spreading film is heated at the time of humidification 
processing, it is the same as that of the case where humidification processing of the photosensitive 
polysilazane paint film by which pattern exposure was carried out is carried out that SiOH-ization of 
polysilazane is promoted. For this reason, the method of making the gas of high humidity contact, where 
it put the substrate which has the paint film exposed, for example on the heating plate and a substrate is 
heated is desirable as a humidification art. 

[0041] Although the burning temperature of the photosensitive polysilazane paint film by which 
humidification processing was carried out is based also on the thermal resistance of the presentation of a 
photosensitive polysilazane constituent, the thickness of a paint film, a substrate, electronic parts, etc., 
generally, 50-1000 degrees C, it is 150 degrees C - 450 degrees C more preferably, and is preferably 
made into 10 minutes or more 5 minutes or more 100-1000 degrees C. Generally, although it is good, 
the ambient atmosphere which carried out enrichment of an oxygen content and/or the steam partial 
pressure a perimeter ambient atmosphere (inside of atmospheric air), then in order to promote oxidation 
of polysilazane may be used for a firing environments. By pretreating this invention, the silica system 
ceramic film suitable for an interlay er insulation film etc. which was excellent in thermal resistance, 
abrasion resistance, corrosion resistance, insulation, and transparency with the low dielectric constant 
can be formed easily. 

[0042] As mentioned above, the patternized photosensitive polysilazane paint film is formed, and 
although how to calcinate this patternized photosensitive polysilazane paint film was explained, a 
photosensitive polysilazane paint film may be calcinated directly, without being patternized as described 
above. What is necessary is just to perform the exposure as a head end process of baking, and 
humidification processing conditions on the conditions which calcinate the photosensitive polysilazane 
paint film by which patternizing was carried out [ above-mentioned ], and the same conditions, also 
when calcinating directly, without patternizing this photosensitive polysilazane paint film. 
[0043] 

[Example] Hereafter, although an example explains this invention still more concretely, this invention is 
not limited to these examples. 

example l-[SiCH3(NH)1.5]- a basic configuration - carrying out -[Si(CH3)3(NH)0.5] -five-mol % and 
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-[Si2 (NH)] (CH3) -one-mol % - denaturation poly sill sesquiAZAN contained, respectively - 
receiving - as a photo-oxide generating agent ~ formula (IV): [0044] [Formula 2] 

M^£f *"* (IV) 

[0045] It came out and the triazine derivative shown was added 1% of the weight, this mixture was 
diluted with propylene-glycol-monomethyl-ether acetate (PGMEA) so that total-solids concentration 
might turn into concentration 10% of the weight, and the photosensitive polysilazane constituent was 
prepared. The spin coat (lOOOrpm) of this photosensitive polysilazane constituent was carried out on the 
silicon substrate, 90 degrees C and prebaking for 90 seconds were performed, and the paint film of 0.4- 
micrometer thickness was formed. Subsequently, humidification processing was carried out for 5 
minutes by 25 degrees C and 50%RH, and the paint film was calcinated for 30 minutes at 400 degrees 
C, after the low pressure mercury lamp performed whole surface one-shot exposure with the light 
exposure of 100 mJ/cm2. The dielectric constant of the obtained baking film and the existence of 
survival of SiNH association were investigated. A result is shown in Table 1 . In addition, the existence 
of survival of SiNH association was based on infrared-absorption-spectrum measurement of the baking 
film by the infrared spectrophotometer. The infrared absorption spectrum of the obtained baking film is 
shown in drawing 1 . 

[0046] Except for not performing example of comparison 1 complete exposure, and humidification 
processing, it carried out like the example 1, and the result of Table 1 was obtained. The infrared 
absorption spectrum of the baking film formed in the example 1 of a comparison is shown in drawing 2 . 



[0047] 
Table 1] 




mmm 1 












lOOnI/cm 1 




25*C 50XRH 
5# 






40<TC 3D # 


4001C 30 # 


mam 


2.7 


3.8 


S i NHCD8# 








(B1#H8) 


(B2#HR) 



The result of the above-mentioned table 1 shows that there is no SiNH association in the film after 
baking, and the film of a low dielectric constant can be formed by exposing a photosensitive 
polysilazane paint film and carrying out humidification processing before baking. 
[0048] an example 2 - 4-[SiCH3(NH)1.5]- a basic configuration - carrying out -[Si2 (NH)] (CH3 
</SUB>) -20-mol % - denaturation poly sill sesquiAZAN to contain - receiving - as a photo-oxide 
generating agent - formula (V): [0049] [Formula 3] 

CH.O^gK^ 0 "!"^^' "' <V> 



[0050] It came out and the sulfo KISHIMU derivative shown was added 1% of the weight, it diluted 
with PGMEA so that total-solids concentration might turn into concentration 10% of the weight, and the 
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photosensitive polysilazane constituent was prepared. Carried out the spin coat (lOOOrpm) of this 
photosensitive polysilazane constituent on the silicon substrate, it was made to dry by the spin-dry 
approach, and the paint film of 0.4-micrometer thickness was formed. Subsequently, whole surface one- 
shot exposure was performed with the light exposure of 100 mJ/cm2 using the high pressure mercury 
vapor lamp. This exposed substrate was put on the heating plate in a humidification processor, was 
processed on the humidification processing conditions of a publication to Table 2, and was calcinated 
for 30 minutes at 400 degrees C. ** was investigated for the dielectric constant of the obtained baking 
film, and the existence of survival of SiNH like the example 1 . A result is shown in Table 2. 
[0051] Except making example of comparison 2 humidification processing conditions into conditions 
given in Table 2, it carried out like the example 2 and the result of Table 2 was obtained. 



[0052] 
Table 2] 
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[0053] The above-mentioned table 2 shows that SiNH does not remain in the film after baking, and the 
baking film with a low dielectric constant is obtained for the direction of the humidification 
accompanied by humidification and heating with high humidity compared with damp and 
humidification processing at low temperature. This result also shows that process time amount can be 
shortened, if humidification conditions are performed to the bottom of highly humid and heating. 
[0054] 

[Effect of the Invention] As explained in full detail above, in case according to this invention it was 
patternized or the photosensitive polysilazane paint film which is not patternized is calcinated, as baking 
pretreatment, expose a photosensitive polysilazane paint film and by establishing the process which 
carries out humidification processing With heating of low temperature and a short time, into the baking 
film, Si-N association originating in polysilazane cannot remain, but the silica system ceramic film 
which was excellent in insulation, thermal resistance, abrasion resistance, corrosion resistance, and 
transparency with the low dielectric constant can be formed. Moreover, using a high humidity gas as 
conditions for humidification processing, and by heating the photosensitive polysilazane paint film at 
the time of humidification processing, SiOH-ization of the polysilazane in the film progresses by the 
short-time processing time more, and compaction of the processing time as the whole can be aimed at. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the infrared absorption spectrum of the baking film formed of the example 1 . 
[Drawing 2] It is the infrared absorption spectrum of the baking film formed of the example 1 of a 
comparison. 



[Translation done.] 
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